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(54) rritie of the Invention] MEDICAL SUTURING INSTRUMENT 
(57) [Abstract] 

rObiectl The object of the present invention is to provide a medicd suturing instilment which 
mais it possible to obtain a sufficient suturing strength by a smiple suturmg operation. 

[Structure] A medical suturing insbument 1 in accordance with the present inv^tion comprises a 
SSetocki^ member 4 havkg a suture 2 connected and secured tiiereto and havmg at least one 
«Sg p^^^ Spable ofLeiving tiie suture 2, a sheath 5 capable of being u^ed mto a 
^^%7n and capable of setting tixe suture locking member 4 so ^ caa be foely 
Shed therefrom, aid suture locking means 6 which is arranged imide the sheath 5 ^d which 
S^^iS fixes suture 2 contained inside 

^ber 4 by causing tiie deformation of the suture lockmg member 4 set mto.the sheath 5. 
[Patent Claims] 

[Claim 1] A medical suturing instrument comprising 
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a suture locking member having a suture comiected and secured Ihereto and havmg at 
leastonereceivingportioncapableofreceivingaportionofsaidsuture 

a Seath capable of being inserted into a surgical re^on and capable of settmg said suture 
i««Wt,o memher so that it can be freely detached therefrom, and , ^ , 

'^'^^X loc^means wHch is Wd iB^^^ 

suture contained inside s^d receiving portion of the suture locking member by causmg the 
deformation of said suture locking member set into said sheath. 

[Detailed Description of the Invention] 



[0001] 



nndustrial Field of the Invention] The present invention relates to a medical suturing instrum^t., 
employedforsuturingatissuewithasutureinsurgicaloperations. . 

[0002] . ' 

mescription of Prior Art] A'sufuring instrument disclosed in US Patent 3.657 056 is an example 
Sa 3^ suiring insLnent employed for suturing a body tissue or the hke a suture. In 
toSSiastrui^ent,^trasomcwavesareusedt^ 

SSStoeads are comiected to each other with ultrasonic vmves. or front ends of tiir«ids^ 
p^^dio^^ afastener are defomiedvdth ultrasonic vmves to form ahead portion which is 
used to connect the fastener to the thread. 

r0003] Furthermore, other examples of such suturing instruments include suturmg clips disclosed 
n US Patents 5 171 251 and 5,306,280 and Laid-open Japanese Patent Apphcation Heise 6- 
736lS^^e?e«cUps,asutv^isp^ 

WglTlegsT^ stite, the cHp is softened by heating and then a compressive force is 
Sd to the cUp to close its legs. Then, the heating and application of compressive force are 
terminated and the suture and clip are tightly locked. 

[0004] 

n>roWems Addressed by the Invention] However, when the suturing threads are co^ 

^St^r^^S Sonicsut^instrumen^ . 
lo^g^ce area of the two sutures is small, a significant joinmg strength camiot be obtained.. 

since ultrasonic mves are apphed to the suture under tensioi^t^^^ 
Sonicwlves or irmdiationtime and tension appliedto the sutoehav^^^^^ 
dl^d ranges to prevent the suture rupture by the tension and ultrasomc ^frgy, andAe suture 

limitations, on the suturing operation and suturing strength. FurQiermore, the 
fomiation of a head portion at the front end of a suture is not an easy operation. . 

roOOSl By contrast, the above-described sutining clip is free from Jese drawbacks, Howe>«r " 
SecSpb^issoftenedby heating, the timerequired for softe^^^ 

S^tS about 10 s. For this reason, fest suturing camiot be conducted. Furthermore, smce the 
Sir^sXehavetobeheldforlOs.asignificantburdenisplacedonthedoctor^ 



o^rl tT,e efficiency of suturing operation is poor. In particular, when clipping is coriducted in a 
^^^Saces. the ope^onbecomes especially diffic^t Furthermore, smce the clip is 
^.«X tS^«: the hinge portion of the clip undergoes elastic deformation^md« an external 
^'la'^KechXcanh^ 

rnonsi Hie present invention was developed to overcome the ahove-described problems md its 

Sil^opS^^lam^^^ 

suturing strength by a simple suturing operation. 

[0007] c • »• . 

n^.«nVto Resolve the Problems and Operation] In order to resolve the above-descri^ 
^tw? &e mediS sutoing instrui^t in accordance with the present invention comprises a 
^uSl^gm^trS 

l^c^Sg ^ defomiation of the suture locldng member set mto the dieath. 

rooosi With the above-described structure, the suture can be festened and. fix«^ by pausing the 
Eati^S the ie locking mem suture locldng means m a state m whichthe 

SS^^toTreceivini^^^^^ 

^f"nof^ suture locldng member vdth energy of ultra^^^^ 

[0009] • 

rPmbodimentl Embodiments of the present invention will be described below vdth reference to 

KSatt^Sri showsamedicalsuturingii^ 

the drawmgs anacncu. ^ b ;„ p; » i fb^ in the suturing instrument 1 of this embodiment, the 

rooiomus asshovminFigl(a),tiiesuturingbody20consistsofasuturjloc^^ 
SfaTesSandhaving ^U-shaped cross section, a suture 2 comiected ^d secured to &e 

. ^^s^e attheftontendof sheaths and cutting outalarge portion ofthe front end of 



sheath 5 so that when flie suture loddng member 4 set into fee shea^ 5 is pushed forv^d by 
SJ>mdprobe 6, the sutare locking member 4 canprotrude ftom the front end of onfice 10. 

room It is preferred that the suture 2 used in this embodiment be formed froin abiolo^cally 
iSable r^ but anon-absorbable sutare maybe also used. Furfeennoie the suture 2 may 
S a monXn^t or multifilament structure. In this case it is pretoed that the pionofilament 
S^nClSTstnicturecomposedbyacoreconsistingofamatenalv^^^ . 
^In^ wZdadJo^g of a material with good fesibihty. The monofilament is preferably 

^^Sm«nb« 4. FurflLnore. fa. tins case, fte multifikmatf can co,.,os«l of 
different materials. 

rn0121 The suturing needle installed at the front end of suture 2 can be linear, curved, or linear 
Sc^SSappropriatelyselectedandusedaccordingtothesu^^ 

roOlSl Suturing of body tissue with the suturing instrument 1 having the above-described 
Se Se described below with reference to Fig 2. First, the suturmg body 20 is mto 
S^Ssm operation is carried out by sUghtly pulling the.ultrasound probe 6 located 
Sside &e Lafe 5 to^ operating portion side, thereby forming a space capable of receivmgthe 
^t^S^gmemSe" Lide the'front end portion of the sheath 5. and settmgthe suture 
locMng member 4 faiaide flw space. 

' r00141 tbsn. the sheath 5 having the sutare 20 set therein b into a body ca,dtrvia a 

[0014J inei^ me ti,. body tissue 30. which is to be sutured, is pierced with 4e 

T^/^^tnSfftfS^SstbeSwdvrithaneedleholderCnotshownm 

Z boTS 30 is puUed into a U-sh^ groove 4a of the suture lodang member 4 (flie state 
shown in Fig 2(a)). 

rnm SI Tn this state as shown in Fig 2(b), the suture 2 is tensioned with a forceps 32 and the • 
^ I .^-nnt oV^^^ are joined by the tension force. At the same time, the ultrasound 
ifmovrfo^SSUe"^^ 5 and pressed against the sutoe locking member 4^ 
L to s^tr^ffrS of sheath 5 is pressed against the suturing regi^ of tssue 30. In such a 
?«t^^oSc mves from the ultrasound probe. 6 are transmi 

SS^wMTtS^locking member 4 is beuig defonned and flie suture 2 « l^Pf «fv 

s^:sr:i5isp»nedb..»^cj^^ 



mm ^ Thi.n the suture 2 and suture locking member 4 are left in Uus state inside &e body. At 

Sr^S^cet^t^eTircutv^thasLors-likefo^^^^^ 

^Siiingneedle 3. This operation completes the sutunng of tissue. 

• „o +^,« «,+nirP 9 i5 fastened and connected as a result of deformation of the 
suture lockmg 7/^' .""""^ , «■ and locked or when the suture 2 and suture lockmg 

SS^MdeT^" the « operati.^ caa be oonduded easdy and »Uably. 
suturing strength can be conducted. 

[OOailRgSshowsanexa^pleofd— ^^^1^^^^ 

Fig 3(b) has an S-bke s^P®;]^"^ , „ _ 7.iiVe shape, the suture locking member 



easily pulled. 



^p»: S»oS ^ov. 35. the »turi»g »p«.fi»n «nprocd ^ooflly. 

a narrow opemng 39. 



the suture cm be easUy passed fliiough It 

having diSrent dimeters, whi<i^ '^tl^SiT^wnE the suture 2 employed for suturing. 
.35a, 35b, 35e of d^=^t^ w^^^e 

^Ss'^4^,^t^cfa^.»T4edfor|apN=.n^^^^ 
SSoTcatebbg the suture 2 according to the size of suture 2. 

1 4 >ii ^r^^^A flnri the sutuie 2 is fixed to the suture locloBg 
[0026] With such ^^'^.^^'''^^'Zt^S^m^ ctih. opening 40a, 40b, 40c in 
member 40 in a sUte m wh.* f'^V^^Z Store 2 that was used fer stitdung the 
the suture loctag ■"™b« ^ ^^^t^^to Sure 2. Tho, deformation of fte 
So^iSXr40&«t^';XSc^ve,.ndthe^ 
suture locking member 40. 

(0027]lhus,«i«.sucha's^^^^2.p^«f^'^^^^^^ 

35b, 35c. Therefore, '^f/^'^^TT^S^hL the suture locking member 40 is , 

sutured state realized with the suture 2 is not loosened. 

10028] The suture locking rnember « ^J^^^'^^Z^'^^^^'^^'^ 
Iwo rods 45a, 45b are joined v^th a tage46^to^a«^^ 

other. With such a structure, =^^=^^.^^ced betwe;. the two rods 45a, 

lockmg member 45 with ultrasonic waves. 

^ 11^- ««,««,v^r^nqhowninFie4(c)consistsofafirstmember51havingthe 

t*''^J^'™^'^Sft^^^^»«=h«52ha™^ 

SSiiSTu^XstitcLgh5bei:placedbetween^^^2^ g^ 
Srsamg,thatinthisstatefl«suturingstrengthcanbemcreasedbycaMsmgthe 

• ^SSSthesAoielocldngmemberSObyultrasomcwaves. 
p030,Thesutureloc^member55^mF^^^^ 

on the rod-like member 55a. 



r003n Hie sutore lockiiig member 60 shown in Fig 5(b) was fonned to have a tabular sh^^^^ it is 
provided with a small-diameter orifice 61 adapted to pass the suture 2. Fig 5(a) ^ws "flie 
sSg body 20 having the suture locking member 60. With such a structure, a knot 63 is 
Wi and L suture 2 is fixed to the suture locking member 60 in a state mjrhich the suture 2 
was inserted into file small-diameter orifice 61 in the suture locking member 60. 

r00321 Fig 6 shows how the body tissue is sutured by using the suturingbody 20 having the 
sutie locking member 60 and the suturing instrument shown in Fig 1 . Thus, initially the suture 
iSng member 60 is set inside the front end portion of the sheath 5 viathe onfice 10^ Ihen, the 
s3 having the suture locking member 60 set therein is inserted mto a body cavity via a 
Somcal (not shown in the figure). The body tissue 30 wHch is to be sutoed is pi«ced with the ^ 
it?Lg needle 3. while the suturing needle 3 is being held with a needle-holdmg mstoiment (not 
SoSithe figi^). The suture 2 that was pulled out from the body tissue 30 was pulled mto the 
inner orifice of the suture locking member 60 (state shown m Fig 6(a)). 

r00331 In this state, the suture 2 is now pulled with a forceps 32 and the pordons of tissue are 
iomiected by the created tension force. At the same time, ihe ultrasomc probe 6 is moved 
forward inside the sheath 5 and pressed against the suture lockmg member 60 In this Jate ftie 
front end of the sheath 5 is pressed against Ihe suturing pordon of the tissue 3a ^ 
S ulSonic waves from'^ ultrasonic probe 6 are transmitted to the sujnt lockmg member 60. 
M r^t. heat is generated imde the suture locking member 60 under the effect of ultrasomc 
wes from the ultrasonic probe 6 and the locking member is softened. At the same bme it is 
Sy deformed under the pressure appUed by the ultrasonic probe 6 ^ 
mthisstatethesuturelockingmember60is.pushedouttowardthebodyt^^^^ 
Strasonic probe 6, and the shealh 5 is pulled back toward the operatng porhon, while the suture 
Sg mLber 60 is being deformed and the suture 2 is bemg tensioned. ^e suture lockmg 
m^ir 60 will be pulled out from the front end of orifice 10 (sheath 5) and pressed ag^ the 
Sig portionof tissue 30. In addition, tiie strength of tissue sutimng will be mcreased (see Fig. 

6(b)). 

r00341 Then, the suture 2 and suture lockmg member 60 are held in such a state inside the body. 
At timeTthe excess suture 2 is cut out with a scissors-like forceps 69 (see Fig 6(b)) and • 
recced together with tiie suturing needle 3. This stege completes the tissue suturmg operation. 

rO035] Then, when another tissue portion is to be sutured, tiie suture 2 cut vjth the scissors-like 
forceps 69 h passed tiirough tiie small-diameter orifice 61 of the suture locking member 60 ^ 
SisprepLd separately (see Fig 6(c)), and again aknot 63 can be formed (see Fig 6(d)). 

•r00361 Thus, the suture locking member 60 having the above-described struct*^ can be 
Lployed mW times, tiiereby making it possible to use repeatedly one sutoe 2 for suturmg m 
Splaces Ld increasing tiie cost efficiency. Furthermore, since ^the suture locbng ineinber 
60^was formed to have atiibular shape and tiie suture 2 can be compMyu^eitedtiierem^ tiie 
s!^2 is not released from tiie suture locking member- 60 when tiie suture lockmg member 60 
was subjected to deformation to fasten the suture 2. 



nfth» aihm lockine member 60. The suture locking member 
[0037] Fig 7 shows a ■«>d>fi<»ho" i^T^b 6U wifli diferent diameters into 

60a shovm in Fig 7(a) has a Pl-^^^ "'f f}^' ^ ^ 2 having a thidmess 
which the suture 2 can be '^«^'fJ'?j^^|^^,^S^^orifice 61a. 61b. 61c 

g^'jrSo1S^uSfs^isconvenienthccauses«»res2rf^^^ 
thickness can be used. 

it is L necessary to fam the knot 63 at a. end of suture 2. 
^Wch the suture 3 is to be a can be selected according to the suture thickness. 

to the protrusion 75 . 
festened to the opening 77. 

[6042]Furtherniore,intheabove.^^^^^^^ • 
locking member by causmg the ^fo^^^^^ melting to cause 

without saying that these elements ^^^^^^ J^^^^^^^^X^ embodiment, the ^ture 

S^agnetic ymts, electHcity, vibrations, chemical reactions and the hke. 

[0043] Various structures describoJ intheMo«ing clanses canbe obtanedby usmgth^ 

• connec,^dl°t"i3ndtavingatl«^^ 

portion of the suture, a sheath «P*\»f'l*^„'?^,^"^^^e&m. and^ lockmg 
Lttiagthe»^locld.«.m»b«s„^.t«n^fo 

Sr^".£sr^o^nrLtbyc»isir..hede«»nationof^ 
suture locking member set into the sheath. 



the structure of Clause 2, the suture can be rapidly fixed to the suture locking member. In tins 
^fSeXasdnic vibriion energy causes heat generation inside the suture lockmg member and 
fusion of the contact .surfaces of the suture locking member. 

r00451 3 . Hie'medical suturing instrument as described in Clause Vwhereiii,the ^^e is 
coSed and fixed to the suture locking member so that it can be freely detached therefrom. 
WiththestnictureofClame3,thesuturecanberq)eatedlyuseddirangsurge^^^ _ 

r^eme^al suturing instrmnent as described in Clause 1, wherein the receiving portion of the 
suture locking member can fasten the suture. 

■. . •* 

[0046] 

[Effect of the Invention] As described above, withfhe medical s^ instrument in accordance 
S?2e present invention, a sufticient suturing strength can be obtamed by smiple suturing 
^eratioS^us, in the medical suturing instrument in accordance with the present invention, 
r^t^caabe easily pulle4int6 the suture lockingmember by ineans of a receiving portion 
fo^^SS^suture locWmember. Moreover, the suture canbe festal 
^foma^on of the suture lockingmember in a state in wWchth^ 
portioiL Therefore, the suture canbelockedreU^^^^ 

r00471 Furthermore. sincVthe suture is festened and joined by cauang the defomaation of the 
£toe loS^ember. the suturing strength is higher than that obtained when thesutureis^ss 
Sed^o^e suture bckmg member under heating or when the suture is locked by jouung to 
S4erefore.thesuto^^^^ 

and the connection state of the sutiire locking member and suture is not degraded. 

160481 Moreover, since the deformation ofthe suture lockingmember byti^^ 
ScT^corlductedinastate in wMch the suture locking member and^^^^^^ 
Se held inside a sheath, the sutiiring operation can be earned out easily and rehably. 

[Brief Description of the Drawings] 

Fig 1(a) is a stnictural diagram ofasutiiring body constituting a medico . ■ 

instrument relating to an embodiment of the present inventioa Fig 1 (b) is a plan view sho wg 
SS^p^ of the medical suturing instrument. Fig l(c)is aside sectional viewshowmgthe 
rnam T^art of the mecUcal sutoing instrument . , . 

Fig aZws amode of suturing operation using the medical sutimng mstrument shown m 

Fig 3 shows the modification ofihe sutiire locking manber constituting the suturing 
Fig 4 shows the modification of the suture locking member constitiiting tiie suturing 
Fig 5 shows the modification of the sutiire locking member constituting the sutiiring 

Fig 6 shows amode of suturing operationusing the sutiiring body shown kFig 5. 
Fig 7 shows tiie modification of the sutiire locking member ghqwn m Fig 5 . 



?f Seal suturing instrument, 2 - suture, 3 - suturing needle. 4 - suture lockiBg member 4a 
receiving groove (receiving portion), 5 - shealii, 6 - ultrasonic probe (suture locking means) 



Fig 1(b) 

Medicjd suturing instrument 



